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(57)Abstract: 

PURPOSE: To eliminate the need for a mechanism for 
transferring a hologram recording material of the device 
for forming a holographic stereogram by scanning this 
recording material with object light and reference light. 
CONSTITUTION: A fresh frame image is written on an 
SLM (spatial modulating element) 1 1 when recording of 
the one frame image displayed on this SLM 1 1 on the 
hologram photosensitive material 14 ends. A stage 21 of 
an optical system for irradiation with the object light and 
a stage 22 of an optical system for irradiation with the 
reference light are moved by a prescribed pitch in 
directions reverse from each other simultaneously 
therewith, by which the region adjacent to the region 
already subjected to the hologram recording on the 
photosensitive material 14 is irradiated with the object light and the reference light. The fresh 
hologram is eventually recorded in this region. This procedure is repeated henceforth until the 
rectangular strip-like hologram images corresponding to all the frame images are recorded in 
parallel on the photosensitive material 14. The recording of one sheet of the multiplex 
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hologram(MH) is thus completed. 



V 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

■ ■ ~ " * * — ~ ■ ■ -" 1 ■ v '■ — • 1 " ! ~ ~ '■ 

[Claim(s)] 

[Claim 1]An optical system made to converge on a position from which this optical axis 
direction differs in the 2nd flat surface that is parallel to the inside of, the 1st flat surface parallel 
to a predetermined flat surface and this optic axis characterized by comprising the following, 
and becomes vertical to this 1st flat surface, An electrical signal writing type spatial light 
modulation element allotted so that it might become vertical to said optic axis in a position in 
which a beam diameter spread in [ both ] said 1st [ the ] of the latter part of this optical system, 
and the 2nd flat surface, It is the position which it was completed into said 1st flat surface by 
object light which supported picture information which penetrated this spatial light modulation 
element and was inputted into this element, and spread in said 2nd flat surface, And a 
photosensitive-materials sheet in which a reference beam which consists of said beam for 
reference beams is allocated by position which overlaps said object light, and a hologram 
pattern is recorded, It has a spherical lens for carrying out vertical incidence of said object light 
to this photosensitive-materials sheet, A light-scanning means to make said two divided optical 
beams scan relatively to said hologram optical system so that a hologram pattern of thin length 
by interference of said object light and said reference beam may be arranged in parallel one by 
one and may be made to record on said photosensitive-materials sheet, this light scanning - ** 
- a holographic stereogram preparation device which is provided with a controller controlled so 
that picture writing to said spatial light modulation element is made, whenever a fixed quantity 
is made, and is characterized by things. 
A light source which outputs a coherent optical beam. 

It is a light dividing means of a beam for object light, and a beam for reference beams divided 
into a way 2 system about this coherent optical beam. 

The 1st optical beam irradiation optical system that irradiates with this beam for object light. 
In a preparation device of a holographic stereogram provided with the 2nd optical beam 
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irradiation optical system that irradiates with this beam for reference beams, and a hologram 
optical system which forms a hologram on photosensitive materials using these two optical 
beams, Said hologram optical system is an optic axis of this hologram optical system about a 
beam for object light from said 1st optical beam irradiation optical system. 

[Claim 2]lt has a cylindrical lens which makes said beam for object light, and said beam for 
reference beams emit and output respectively in the 1st flat surface parallel to a predetermined 
flat surface characterized by comprising the following, A cylindrical lens in which said hologram 
optical system makes a parallel beam said beam for object light which emitted in said 1st flat 
surface, While making a beam for object light made into a parallel beam in this 1st flat surface 
emit in the 2nd flat surface that is parallel to said optic axis and becomes vertical to said 1st 
flat surface, a tropism diffusion board, An optical system which makes a this beam for object 
light which emitted converge on a position from which an optical axis direction differs in said 
1st flat surface and said 2nd flat surface, An electrical signal writing type spatial light 
modulation element allotted so that it might become vertical to said optic axis in a position in 
which a beam diameter spread in [ both ] said 1st [ the ] of the latter part of this optical system, 
and the 2nd flat surface, It is completed into said 1st flat surface by object light which 
supported picture information which penetrated this spatial light modulation element and was 
inputted into this element, A photosensitive-materials sheet in which it is the position which 
spread in said 2nd flat surface, and is allocated by position to which a reference beam which 
consists of said beam for reference beams overlaps said object light, and a hologram pattern is 
recorded, It has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, An optical system transportation device to which linear 
movement of the said 1st and 2nd optical beam irradiation optical systems is relatively carried 
out to said hologram optical system so that a hologram pattern of thin length by interference of 
said object light and said reference beam may be arranged in parallel one by one and may be 
made to record on said photosensitive-materials sheet, said linear movement - ** -- a 
holographic stereogram preparation device which is provided with a controller controlled so 
that picture writing to said spatial light modulation element is made, whenever a fixed quantity 
is made, and is characterized by things. 
A light source which outputs a coherent optical beam. 

It is a light dividing means of a beam for object light, and a beam for reference beams divided 
into a way 2 system about this coherent optical beam. 

The 1st optical beam irradiation optical system that irradiates with this beam for object light. 
In a preparation device of a holographic stereogram provided with the 2nd optical beam 
irradiation optical system that irradiates with this beam for reference beams, and a hologram 
optical system which forms a hologram on photosensitive materials using these two optical 
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beams, Said two optical beam irradiation optical systems are the optic axes of said hologram 
optical system. 

[Claim 3]A spherical lens made into a parallel beam in the 1st flat surface parallel to a flat 
surface, comprising, While making a beam for object light made into a parallel beam in this 1st 
flat surface emit in the 2nd flat surface that is parallel to said optic axis and becomes vertical to 
this 1st flat surface, a tropism diffusion board, An optical system which makes a this beam for 
object light which emitted converge on a position from which an optical axis direction differs in 
said 1st flat surface and said 2nd flat surface, An electrical signal writing type spatial light 
modulation element allotted so that it might become vertical to said optic axis in a position in 
which a beam diameter spread in [ both ] said 1st [ the ] of the latter part of this optical system, 
and the 2nd flat surface, It is completed into said 1st flat surface by object light which 
supported picture information which penetrated this spatial light modulation element and was 
inputted into this element, A photosensitive-materials sheet in which it is the position which 
spread in said 2nd flat surface, and is allocated by position to which a reference beam which 
consists of said beam for reference beams overlaps said object light, and a hologram pattern is 
recorded, A driving means which makes the said 1st and 2nd optical beam scanning means 
rotate so that it has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, and a hologram pattern of thin length by interference of said 
object light and said reference beam may be arranged in parallel one by one and may be 
made to record on said photosensitive-materials sheet, light scanning of said light-scanning 
means -- ** - a holographic stereogram preparation device which is provided with a controller 
controlled so that picture writing to said spatial light modulation element is made, whenever a 
fixed quantity is made, and is characterized by things. 
A light source which outputs a coherent optical beam. 

It is a light dividing means of a beam for object light, and a beam for reference beams divided 
into a way 2 system about this coherent optical beam. 

The 1st optical beam irradiation optical system that irradiates with this beam for object light. 
In a preparation device of a holographic stereogram provided with the 2nd optical beam 
irradiation optical system that irradiates with this beam for reference beams, and a hologram 
optical system which forms a hologram on photosensitive materials using, these two optical 
beams, Said two optical beam irradiation optical systems enter said beam for object light, and 
said beam for reference beams, It has an optical beam scanning means Which carries out 
rotating scanning of these [ which were respectively emitted in 1 flat surface ] two optical 
beams in the direction which abbreviated-intersects perpendicularly with this flat surface, and 
said hologram optical system is an optic axis of this hologram optical system about said beam 
for object light which emitted. 
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[Claim 4]A light source which outputs a coherent optical beam. 

It is a light dividing means of a beam for object light, and a beam for reference beams divided 
into a way 2 system about this coherent optical beam. 

The 1st optical beam irradiation optical system that irradiates with this beam for object light. 
The 2nd optical beam irradiation optical system that irradiates with this beam for reference 
beams. 

A hologram optical system which forms a hologram on photosensitive materials using these 
two optical beams. 

Are the above the holographic stereogram preparation device which it had, and said two 
optical beam irradiation optical systems, It has a cylindrical lens which makes said beam for 
object light, and said beam for reference beams emit and output respectively in the 1st flat 
surface parallel to a predetermined flat surface including an optic axis of said hologram optical 
system, A cylindrical lens in which said hologram optical system makes a parallel beam said 
beam for object light which emitted in said 1st flat surface, Whil£ making a beam for object 
light made into a parallel beam in this 1st flat surface emit in the 2nd flat surface that is parallel 
to said optic axis and becomes vertical to said 1st flat surface, a trOpism diffusion board, An 
optical system which makes a this beam for object light which emitted converge on a position 
from which an optical axis direction differs in said 1st flat surface and said 2nd flat surface, An 
electrical signal writing type spatial light modulation element allotted so that it might become 
vertical to said optic axis in a position in which a beam diameter spread in [ both ] said 1st 
[ the ] of the latter part of this optical system, and the 2nd flat surface, Are completed into said 
1st flat surface by object light which supported picture information which penetrated this spatial 
light modulation element and was inputted into this element, and are the position which spread 
in said 2nd flat surface, and a reference beam which consists of said beam for reference 
beams is allocated by position which overlaps said object light, It has a photosensitive- 
materials sheet in which a hologram pattern is recorded, and a spherical lens for carrying out 
vertical incidence of said object light to this photosensitive-materials^sheet, A light-scanning .. 
means to which light scanning of said coherent optical beam is linearly carried out in the 
preceding paragraph of said light dividing means so that a hologram pattern of thin length by 
interference of said object light and said reference beam may be arranged in parallel one by 
one and may be made to record on said photosensitive-materials sheet, said linear light 
scanning - ** -- a controller controlled so that picture writing to said spatial light modulation 
element is made, whenever a fixed quantity is made, [ have and ] Irrespective of light scanning 
by said light-scanning means, it is considered as double width and an optical member which 
leads said light dividing means, said beam for object light, and a beam for reference beams to 
said hologram optical system becomes in this direction of light scanning so that incidence of 
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most optical scans can be permitted at least. 



[Claim 5]lt is a holographic stereogram preparation device given in any 1 paragraph among 
claims 1-4 which are provided with a shading means which synchronizes with a period of 
picture writing to said spatial light modulation element, and makes said coherent optical beam 
pass and intercept, and are characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the holographic stereogram preparation device 
of the type called a detailed rainbow hologram or an Lippman-type hologram with a small 
Japanese quince of a reconstruction image, etc. about the preparation device of a white 
photoregeneration type holographic stereogram. 
[0002] 

[Description of the Prior Art]The technique using the art of the inside of various stereoscopic 
model display technique or a holographic stereogram is made theoretic the most ideal, and the 
rainbow hologram and Lippman-type hologram by which a reconstruction image with a small - 
Japanese quince is observed with the lighting of an ordinary white light source also in it attract 
attention. 

[0003]By necessity sacrificing azimuth difference of a comparatively small perpendicular 
direction, a rainbow hologram is the technique of making a Japanese quince small with the 
lighting by a small white light source, and is a transmission type intrinsically. 
[0004]When an interference fringe is generated and recorded in layers to the thickness 
direction of high-resolution photosensitive materials and is illuminated by white light, an 
Lippman-type hologram is a hologram of the kind which carries out reflection diffraction only of 
the light of a specified wavelength selectively, and is a reflection type fundamentally. 
[0005]On the other hand, the art of the holographic stereogram (HS) compounded to the 
recording material holographic one is known in recent years by using as an original picture the 
plane picture seen from several different viewpoints. According to this HS, even if an original 
picture can be used as a plane picture, and it is not necessary to use a laser beam when 
creating an original picture and, and a CT image is used or it uses a computer further, it is 
possible to draw an original picture. 
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[0006]Usually, in order to observe the reconstruction image of this HS, it is necessary to use a 
laser beam but, and once it creates the master hologram using the laser beam, it will become 
possible to acquire a three-dimensional picture according to white light using this master 
hologram. Thus, the hologram renewable by white light especiafly among HS(s) is called the 
multiplex hologram (MH). 

[00071 Drawing 8 shows the device which creates MH from a continuous original picture film 
using the art of such HS. 

[0008]Namely, this device the original picture film 41 1 in which the two-dimensional picture of a 
series with the azimuth difference with which the film advance mechanism was loaded is 
recorded from that back, It glares by the laser beam 402a which had the beam diameter 
adjusted by the lens 407,410, By the projection lens 431, the field lens 412, and cylindrical lens 
432 grade, on the record sensitized material 414, the laser beam 402a which penetrated this 
original picture film 411, supported picture information, and turned into object light is narrowed 
down long and slender, and it irradiates with it. On the other hand, the laser beam 402b 
divided from the laser beam 402a is irradiated as a reference beam via the mirror 415 and lens 
416 grade by the above-mentioned object light irradiation position on the above-mentioned 
record sensitized material 414. Thereby, the above-mentioned object light and a reference 
beam produce interference on the record sensitized material 414, and form a longwise 
hologram image on this record sensitized material 414. 

[0009]This record sensitized material 414 is conveyed a predetermined pitch every to 
predetermined timing by a sensitized material delivery mechanism. The slit plate 414a is 
allocated by the front face of this record sensitized material 414 so that record may be made 
only in the predetermined region of this record sensitized material 414. 
[0010]Then, the original picture film 41 1 with a film advance mechanism with 1 ******. if only a 
predetermined pitch sends the record sensitized material 414 with a sensitized material 
delivery mechanism, the procedure of performing hologram recording is repeated, the record 
sensitized material 414 which hologram recording ended to the piece of all the original picture 
films 41 1 is developed, and MH is created. 

[001 1]ln this way, when created MH is made into cylindrical shape and it irradiates with white 
light to this MH, the stereoscopic model for which it asks inside this cylinder will be formed. 
[0012] 

[Problem(s) to be Solved by the InventionjBy the way, in the device which creates MH which 
was mentioned above, The mechanism mechanism is used for transmission of the original 
picture film 41 1 and the record sensitized material 414, There was a problem in respect of the 
accuracy of the hologram created since sheet shaped original picture film 411 and record 
sensitized material 414 were held directly, and were transmitted and it was [ it is easy to shift in 
the middle of this transmission from an arrester with regular original picture film 41 1 and record 
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sensitized material 414 and ] easy to produce distortion etc., or creation time. 
[0013]Then, development of the device which omitted such a mechanism mechanism is 
desired, and about transmission of the original picture film 41 1 . What omitted the mechanism 
mechanism is already known by changing a display image to predetermined timing using the 
spatial light modulation element which can write in a picture with an electrical signal instead of 
(SLM), for example, a transmission type liquid crystal television. [ this original picture film 41 1 ] 
[0014]Thus, although it is omissible about the transfer mechanism of the original picture film 
41 1 by use of a spatial light modulation element (SLM), About transmission of the record 
sensitized material 414, the mechanism mechanism was still used and it was difficult also for 
the accuracy of a hologram image and speeding up of hologram creation time which were 
recorded to improve substantially for the transmission mechanism of this record sensitized 
material. 

[0015]An object of this invention is to provide the preparation device of the holographic 
stereogram which does not need to transmit a record sensitized material when creating a 
multiplex hologram. 
[0016] 

[Means for Solving the ProblemJIt is constituted and a preparation device of the 1st 
holographic stereogram of the invention in this application becomes so that object light and a 
reference beam may be made to scan on photosensitive materials and a short fence type 
hologram may be made to arrange in parallel one by one on these photosensitive materials. 
[0017]This invention a light source which outputs a coherent opticarbearrii and this coherent 
optical beam Namely, a light dividing means of a beam for object light, and a beam for 
reference beams divided into a way 2 system, The 1st optical beam irradiation optical system 
that irradiates with this beam for object light, and the 2nd optical beam irradiation optical 
system that irradiates with this beam for reference beams, In a preparation device of a 
holographic stereogram provided with a hologram optical system which forms a hologram on 
photosensitive materials using these two optical beams, Said hologram optical system a beam 
for object light from said 1st optical beam irradiation optical system, An optical system made to 
converge on a position from which this optical axis direction differs in the 2nd flat surface that 
is parallel to the inside of the 1st flat surface parallel to a predetermined flat surface including 
an optic axis of this hologram optical system, and this optic axis, and becomes vertical to this 
1st flat surface, An electrical signal writing type spatial light modulation element allotted so that 
it might become vertical to said optic axis in a position in which k beam diameter spread in 
[ both ] said 1st [ the ] of the latter part of this optical system, and the 2nd flat surface, A 
position which it was completed into said 1st flat surface by object light which supported 
picture information which penetrated this spatial light modulation element and was inputted into 
this element, and spread in said 2nd flat surface is characterized by comprising: 
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And a photosensitive-materials sheet in which a reference beam which consists of said beam 
for reference beams is allocated by position which overlaps said object light, and a hologram 
pattern is recorded. 

It has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, A light-scanning means to make said two divided optical 
beams scan relatively to said hologram optical system so that a hologram pattern of thin length 
by interference of said object light and said reference beam may be arranged in parallel one by 
one and may be made to record on said photosensitive-materials sheet, 
this light scanning - ** -- a controller controlled so that picture writing to said spatial light 
modulation element is made, whenever a fixed quantity is made. 

[001 8]A preparation device of the 2nd holographic stereogram of the invention in this 
application, It is constituted and becomes so that linear movement of the hologram optical 
system for recording a hologram on photosensitive materials may be relatively carried out to 
an object light irradiation optical system and a reference beam irradiation optical system,, 
object light and a reference beam may be made to scan and a short fence type hologram may 
be made to arrange in parallel one by one on the above-mentioned photosensitive materials. . 
[0019]This invention a light source which outputs a coherent optical beam, and this coherent 
optical beam Namely, a light dividing means of a beam for object light, and a beam for 
reference beams divided into a way 2 system, The 1st optical beam irradiation optical system 
that irradiates with this beam for object light, and the 2nd optical beam irradiation optical 
system that irradiates with this beam for reference beams, In a preparation device of a 
holographic stereogram provided with a hologram optical system which forms a hologram on 
photosensitive materials using these two optical beams, It has a cylindrical lens which makes 
said beam for object light, and said beam for reference beams emit and output respectively in 
the 1st flat surface where said two optical beam irradiation optical systems are parallel to a 
predetermined flat surface including an optic axis of said hologram optical system, A cylindrical 
lens in which said hologram optical system makes a parallel bearrvsaid beam for object light 
which emitted in said 1st flat surface, While making a beam for object light made into a parallel 
beam in this 1st flat surface emit in the 2nd flat surface that is parallel to said optic axis and 
becomes vertical to said 1st fiat surface, a tropism diffusion board, The latter part of an optical 
system which makes a this beam for object light which emitted converge on a position from 
which an optical axis direction differs in said 1st flat surface and said 2nd flat surface, and this 
optical system, An electrical signal writing type spatial light modulation element allotted so that 
it might become vertical to said optic axis in a position in which a beam diameter spread in 
[ both ] the said 1st and 2nd flat surfaces, It is completed into said 1st flat surface by object 
light which supported picture information which penetrated this spatial light modulation element 
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and was inputted into this element, and a position which spread in said 2nd flat surface is 
characterized by comprising the following: 

And a photosensitive-materials sheet in which a reference beam which consists of said beam 
for reference beams is allocated by position which overlaps said object light, and a hologram 
pattern is recorded. 

It has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, An optical system transportation device to which linear 
movement of the said 1st and 2nd optical beam irradiation optical systems is relatively carried 
out to said hologram optical system so that a hologram pattern of thin'length by interference of 
said object light and said reference beam may be arranged in parallel one by one and may be 
made to record on said photosensitive-materials sheet. 

said linear movement - ** ~ a controller controlled so that picture writing to said spatial light 
modulation element is made, whenever a fixed quantity is made. 

[0020]A preparation device of the 3rd holographic stereogram of the invention in this 
application, As opposed to a hologram optical system for recording a hologram on 
photosensitive materials, A light-scanning means allotted to each of an object light irradiation 
optical system and a reference beam irradiation optical system performs rotation light scanning 
of object light and a reference beam, and it is constituted and becomes so that a short fence 
type hologram may be made to arrange in parallel one by one on the above-mentioned 
photosensitive materials. ; 

[0021]This invention a light source which outputs a coherent optical beam, and this coherent 
optical beam Namely, a light dividing means of a beam for object light, and a beam for 
reference beams divided into a way 2 system, The 1st optical beam irradiation optical system 
that irradiates with this beam for object light, and the 2nd optical beam irradiation optical 
system that irradiates with this beam for reference beams, In a preparation device of a 
holographic stereogram provided with a hologram optical system which forms a hologram on 
photosensitive materials using these two optical beams, Said two optical beam irradiation 
optical systems enter said beam for object light, and said beam for reference beams, It has an 
optical beam scanning means which carries out rotating scanning of these [ which were 
respectively emitted in 1 flat surface ] two optical beams in the direction which abbreviated- 
intersects perpendicularly with this flat surface, A spherical lens-in which said hologram optical 
system makes a parallel beam said beam for object light which emitted in the 1st flat surface 
parallel to a flat surface including an optic axis of this hologram optical system, While making a 
beam for object light made into a parallel beam in this 1st flat surface emit in the 2nd flat 
surface that is parallel to said optic axis and becomes vertical to this 1st flat surface, a tropism 
diffusion board, The latter part of an optical system which makes a this beam for object light 
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which emitted converge on a position from which an optical axis direction differs in said 1st flat 
surface and said 2nd flat surface, and this optical system, An electrical signal writing type 
spatial light modulation element allotted so that it might become vertical to said optic axis in a 
position in which a beam diameter spread in [ both ] the said 1st and 2nd flat surfaces, It is 
completed into said 1st flat surface by object light which supported picture information which 
penetrated this spatial light modulation element and was inputted into this element, and a 
position which spread in said 2nd flat surface is characterized by comprising the following: 
And a photosensitive-materials sheet in which a reference beam which consists of said beam 
for reference beams is allocated by position which overlaps said object light, and a hologram 
pattern is recorded. 

A driving means which makes the said 1st and 2nd optical beam scanning means rotate so 
that it has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, and a hologram pattern of thin length by interference of said 
object light and said reference beam may be arranged in parallel one by one and may be 
made to record on said photosensitive-materials sheet. \ 

light scanning of said light-scanning means -- ** -- a controller controlled so that picture writing 
to said spatial light modulation element is made, whenever a fixed quantity is made. 

[0022]A preparation device of the 4th holographic stereogram of the invention in this 
application, It scans, before dividing an optical beam from a light source into a beam for object 
light, and a beam for reference beams, And an optical member for drawing a light dividing 
means and these two optical beams so that these [ which were scanned with this scan ] two 
optical beams can be led to a hologram optical system is carried out in the direction of light 
scanning with double width, It is constituted and becomes so that object light and a reference 
beam may be made to scan on photosensitive materials by this'and a hologram of stick-shape 
may be made to arrange in parallel one by one on this photosensitive element. 
[0023]A light source which outputs a coherent optical beam, arid this coherent optical beam 
Namely, a light dividing means of a beam for object light, and a beam for reference beams x 
divided into a way 2 system, The 1st optical beam irradiation optical system that irradiates with 
this beam for object light, and the 2nd optical beam irradiation optical system that irradiates 
with this beam for reference beams, In a preparation device of a holographic stereogram 
provided with a hologram optical system which forms a hologram on photosensitive materials 
using these two optical beams, It has a cylindrical lens which makes said beam for object light, 
and said beam for reference beams emit and output respectively in the 1st flat surface where 
said two optical beam irradiation optical systems are parallel to a predetermined flat surface 
including an optic axis of said hologram optical system, A cylindrical lens in which said 
hologram optical system makes a parallel beam said beam for object light which emitted in 

i i * s 1 
v 
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said 1st flat surface, While making a beam for object light made into a parallel beam in this 1st 
flat surface emit in the 2nd flat surface that is parallel to said optic axis and becomes vertical to 
said 1st flat surface, a tropism diffusion board, The latter part of an optical system which 
makes a this beam for object light which emitted converge on a position from which an optical 
axis direction differs in said 1st flat surface and said 2nd flat surface, and this optical system, 
An electrical signal writing type spatial light modulation element allotted so that it might 
become vertical to said optic axis in a position in which a beam diameter spread in [ both ] the 
said 1st and 2nd flat surfaces, It is completed into said 1st flat surface by object light which 
supported picture information which penetrated this spatial light modulation element and was 
inputted into this element, A photosensitive-materials sheet in which it is the position which „ 
spread in said 2nd flat surface, and is allocated by position to which a reference beam which 
consists of said beam for reference beams overlaps said object light, and a hologram pattern is 
recorded, It has a spherical lens for carrying out vertical incidence of said object light to this 
photosensitive-materials sheet, A light-scanning means to which light scanning of said 
coherent optical beam is linearly carried out in the preceding paragraph of said light dividing 
means so that a hologram pattern of thin length by interference of said object light and said 
reference beam may be arranged in parallel one by one and may be made to record on said 
photosensitive-materials sheet, said linear light scanning - ** - it has a controller controlled so 
that picture writing to said spatial light modulation element is made, whenever a fixed quantity 
is made, and an optical member which leads said light dividing means, said beam for object 
light, and a beam for reference beams to said hologram optical system, Irrespective of light 
scanning by said light-scanning means, it is considered as double width and becomes in this , 
direction of light scanning so that incidence of most optical scans can be permitted at least. 
[0024]ln a preparation device of the four above-mentioned holographic stereograms, it is also 
possible to establish a shading means which synchronizes with a period of picture writing to 
said spatial light modulation element, and makes said coherent optical beam pass and 
intercept. 
[0025] 

[Function]ln the device of the above-mentioned invention in this application, by moving 
relatively the beam for object light and the beam for reference beams, and a hologram optical 
system, Object light and a reference beam are scanned, it is constituted so that the position on 
the record sensitized material in which these object light and a reference beam interfere may 
shift to the transverse direction one by one, and it is constituted so that the hologram recording 
regions of the shape of a short fence corresponding to each picture displayed on the optical 
spatial modulation element may be arranged in parallel and formed on a record sensitized 
material. 

[0026]Thus, since no transmission mechanism of a record sensitized material is used in the 
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device of the invention in this application, and a sheet shaped record sensitized material does 
not stop in an exact position like before or distortion does not arise, It becomes possible to 
attain speeding up of the accuracy of the created hologram, the stability of a reproduced 
image, and also this hologram creation time. 

[0027] Relative displacement of the above-mentioned optical system or timing of light scanning 
by a light-scanning means, The picture for which it will not ask to the boundary part of each 
hologram recording regions on photosensitive materials if it is made to synchronize with the 
write timing of the picture to a spatial light modulation element and is made to make the optical 
beam from a light source pass and intercept is not recorded, At the time of hologram 
reproduction, it becomes possible to acquire the exact three-dimensional picture for which it 
asks. 
[0028] 

[Example]Hereafter, it explains, referring to drawings for the example of this invention. 
[00291 Drawing 1 shows the holographic stereogram device concerning the 1st example of this 
invention, (A) is a top view and a part of (B) is a front view. That is, this device outputs the 
laser beam 2 from the laser light source 1 , opens the shutter of the shuttering device 3 to 
predetermined timing, and passes the laser beam 2. It is reflected by the mirror 4 and the laser 
beam 2 which passed this shutter is divided into the beam 2a for object light, and beam 2b for 
reference beams by the half mirror 5. Then, the beam 2a for object light enters into the object 
light irradiation optical system stage 21, and, on the other hand.^the beam for reference beams 
enters into the reference beam irradiation optical system stage 22. ' 
[0030]The reflective mirror 6 and the cylindrical lens 7 are arranged on this object light 
irradiation optical system stage 21 , It is reflected by this reflective mirror 6, and with the 
cylindrical lens 7, the beam 2a for object light which entered into this stage 21 can extend a 
beam diameter only to a sliding direction (it is [ below direction; that becomes vertical to space 
in drawing 1 (A) ] the same), and it is irradiated with it in the hologram optical system stage 23 
direction. 

[0031 ]On the other hand, the reflective mirror 15 and the cylindrical lens 16 are arranged on 
the reference beam irradiation optical system stage 22, It is reflected by the reflective mirror 
15, and with the cylindrical lens 16, beam 2b for reference beams which entered into this stage 
22 can extend a beam diameter only to a sliding direction, and it is irradiated with it in the 
hologram optical system stage 23 direction. 

[0032]On the hologram optical system stage 23, the cylindrical lens 8,' the one-way nature 
diffusion board 9, the convergent lens 10, the spatial light modulation element (SLM) 11, the' 
convergent lens 12, the cylindrical lens 13, and the hologram photosensitive materials 14 are 
arranged sequentially from the object light irradiation optical system stage 21 side. Namely, the 
beam 2a for object light which could extend the beam diameter to the sliding direction and was 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww 6/15/2009 



JP,07-049648,A [DETAILED DESCRIPTION] Page 9 of 1 7 



made into the linear beam is made into a parallel beam with the cylindrical lens 8 in a sliding 
direction, It is considered as the light which was allotted immediately after the cylindrical lens 8 
and which was diffused with the tropism diffusion board 9 on the other hand also in the 
longitudinal direction (it is [ below sliding direction; ] the same in drawing 3 (A)), and converges 
with the convergent lens 10 after this. Since SLM11 is allotted immediately after this 
convergent lens 10, that approximately whole area will be covered behind behind this SLM1 1 , 
and the beam 2a for object light will be irradiated. 

[0033]This SLM1 1 is type SLM write-in [ electric ], for example, is a active-matrix form liquid 
crystal display (LCD] is used.). The image data for one frame is sent out to this SLM1 1 from 
the video signal sending device (not shown) provided with the frame memory to predetermined 
timing. 

On SLM1 1 , the picture according to this image data is projected. 

[0034]lf the beam 2a for object light penetrates SLM1 1 as which the picture was displayed, it 
will become the object light which supported this picture information; and this object light is 
irradiated after this by the line prolonged on the hologram photosensitive materials 14 with the 
convergent lens 12 and the cylindrical lens 13 in that sliding direction. The irradiation position 
of the object light on these photosensitive materials 14 turns into a symmetrical position to the 
irradiation position of the beam 2a for object light to the cylindrical lens 8 and the optic axis (an 
optic axis is only called hereafter) of a hologram optical system which were mentioned above. 
[0035]The field as the above-mentioned object light irradiation area which extends in a sliding 
direction on the hologram photosensitive materials 14 at a line where the reference beam 
beam from the reference beam irradiation optical system stage 22 mentioned above is the 
same will glare from that rear-face side, an interference fringe will be generated, and a short 
fence-like interference fringe field will be generated on these photosensitive materials 14. 
Thereby, the hologram image corresponding to the 1 frame image displayed on the above- 
mentioned SLM1 1 is formed. 

[0036]By the way, when creating such a holographic stereogram (HS). Corresponding to a 
series of frame images of each which have minute azimuth difference mutually, every one 
short fence-like hologram image is formed, It is necessary to shift the hologram recording 
position on hologram photosensitive materials little by little but so that the hologram image of 
the shape of this short fence may be arranged in parallel and formed according to the turn of a 
frame image, and. In this example device, replace with transmission of the conventional 
photosensitive materials and an object light irradiation optical system and a reference beam 
irradiation optical system are respectively fixed on the stages 21 and 22, Linear movement of 
this is carried out in parallel to a hologram optical system, and he scans object light and a 
reference beam, and is trying to shift a hologram recording position on the photosensitive 
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materials 14. 

[0037]Namely, after record of a up to [ the hologram photosensitive materials 14 of 1 frame 
image displayed on SLM1 1 ] is completed, A new frame image is written in SLM1 1 and the 
object light irradiation optical system stage 21 and the reference beam irradiation optical 
system stage 22 move only a predetermined pitch to an opposite direction mutually 
simultaneously with this, Object light and a reference beam will be irradiated by the field which 
adjoined by this the field on the photosensitive materials 14 to Which hologram recording was 
already made, and a new hologram will be recorded on this field. Henceforth, this procedure is 
repeated, the hologram image of the shape of a short fence corresponding to all the frame 
images is arranged in parallel and recorded on the photosensitive materials 14, and record of 
the multiplex hologram (MH) of one sheet is completed. 

[0038]The above-mentioned object light irradiation optical system stage 21 and the reference 
beam irradiation optical system stage 22 consist of a metal surface plate of the common 
knowledge which fixes an optical system, and are made to move to a longitudinal direction a 
predetermined pitch every with the mechanism of the common knowledge for performing the 
straight-line drive of a ball screw etc. 

[0039]As for the movement timings of these two stages 21 and 22, the synchronization is taken 
by the synchronous means 24, and, as for the signal code book lump timing of SLM1 1 , the 
synchronization is taken by the synchronized signal from this synchronous means 24. 
[0040]The synchronization pulse from the synchronous means 24 inputs into the shutter 
means 3 which intercepts the laser beam 2 from the laser light source 1 synchronizing with the 
movement timings of a signal code book lump and the stages 21 and 22 of SLM1 1 . A shutter 
closes to this timing and the laser beam 2 is intercepted. After movement of a signal code book 
lump and the stages 21 and 22 of SLM1 1 is completed, the synchronization pulse from the 
synchronous means 24 inputs into the shutter means 3 again, a shutter opens by this, and the 
laser beam 2 passes the shutter means 3. 

[0041]The procedure of the operation mentioned above is shown in the flow chart of drawing 2 . 
First, frame image data is inputted into SLM1 1 (S1), next the shutter of the shutter means 3 is 
opened, a hologram image is recorded on the hologram photosensitive materials 14, and this 
shutter is closed after specified time elapse (S2). Next, only a predetermined pitch makes the 
stages 21 and 22 move (S3), then - only the number of the frame images which should be 
recorded judges whether the scan (record) was performed -- (S4) -- if it is judged that it is not 
carried out, operation of the above S1-S3 will be repeated. 

[0042]Thus, in this example, since the shutter means 3 which intercepts a laser beam and is 
made to pass to predetermined timing is established, it becomes possible to record only the 
hologram image for which it asks on the hologram photosensitive materials 14. 
[0043]Next, the 2nd example device of this invention is explained using drawing 3 . 
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[0044]This 2nd example has many members which carry out the thing and function of the 1st 
example mentioned above in common, therefore he is trying to express the numerals in 
drawing 3 about what carries out the 1st member and function of an example in common in the 
number which added 100 to the number of the numerals shown in drawing 1 . 
[0045]ln this drawing 3 , (A) is a top view of a device, and (B) is a partial front view of a device. 
[0046]Namely, in the 1st example device mentioned above, although the irradiation position of 
the laser beam 2 to the cylindrical lens 8 and the hologram photosensitive materials 14 is 
made into the symmetric position to the optic axis in the longitudinal direction, When it does in 
this way, the hologram reconstruction image from obtained MH turns into an image which 
carried out the flip horizontal to the original object, for example, the device of making the write- 
in direction into right-and-left reverse in the case of the writing of the video signal of SLM1 1 is 
needed. 

[0047]Then, in this 2nd example device, the two relay lenses 131,132 are inserted between ; 
SLM1 1 1 and the spherical lens 112, The right and left of a picture &re again reversed with 
these two relay lenses 131,132, The hologram reconstruction image from MH obtained by v; 
making the irradiation position of the laser beam 102 to the cylindrical lens 108 and the 
hologram photosensitive materials 1 14 into the same for the left and the right direction to an 
optic axis is made to consider it as the image which does not carry out a flip horizontal to the 
original object. 

[0048]ln connection with this, the. object light irradiation optical system stage 121 and the 
reference beam irradiation optical system stage 122 move to a uniform direction mutually to 
the hologram optical system stage 123. Namely, in the example device of the above 1st the 
irradiation position to the cylindrical lens 8 and the hologram photosensitive materials 14 of the 
laser beam 2, Although it becomes a symmetrical position mutually to 5 an optic axis, and the 
reference beam irradiation optical system stage 22 which ejects a reference beam for this 
reason moves to an opposite direction as mutually as the object light irradiation optical system 
stage 21 and each hologram recording is made to be made, Since the irradiation position to 
the cylindrical lens 108 and the hologram photosensitive materials 114 of the laser beam 102 
serves as the same for the left and the right direction with this 2nd example device, The two 
exposure stages 121,122 of each other are made to move in the same for the left and the right 
direction, and it becomes possible to record only a hologram image as performing record of a 
up to [ the photosensitive materials 1 14 of the hologram image corresponding to each frame 
image on SLM111 ]. 

[0049]Next, the 2nd example device of this invention is explained using drawing 3 . 
[0050]This 2nd example has many members which carry out the thing and function of the 1st 
example mentioned above in common, therefore he is trying to express the numerals in 
drawing 3 about what carries out the 1st member and function of art-example in common in the 
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number which added 100 to the number of the numerals shown in drawing 1 . 
[0051]ln this drawing 3 , (A) is a top view of a device, and (B) is a partial front view of a device. 
[0052]Namely, in the 1st example device mentioned above, although the irradiation position of 
the laser beam 2 to the cylindrical lens 8 and the hologram photosensitive materials 14 is 
made into the symmetric position to the optic axis in the longitudinal direction, When it does in 
this way, the hologram reconstruction image from obtained MH turns into an image which 
carried out the flip horizontal to the original object, for example, the device of making the write- 
in direction into right-and-left reverse in the case of the writing of the video signal of SLMT1 is 
needed. 

[0053]Then, in this 2nd example device, the two relay lenses 131,132 are inserted between 
SLM1 1 1 and the spherical lens 1 12, The right and left of a picture are again reversed with 
these two relay lenses 131,132, The hologram reconstruction image from MH obtained by 
making the irradiation position of the laser beam 102 to the cylindrical lens 108 and the 
hologram photosensitive materials 114 into the same for the left and the right direction to an 
optic axis is made to consider it as the image which does not carry out a flip horizontal to the 
original object. 

[0054]ln connection with this, the object light irradiation optical system stage 121 and the 
reference beam irradiation optical system stage 122 move to a uniform direction mutually to 
the hologram optical system stage 123. Namely, in the example device of the above 1st the 
irradiation position to the cylindrical lens 8 and the hologram photosensitive materials 14 of the 
laser beam 2, Although it becomes a symmetrical position mutually to an optic axis, and the 
reference beam irradiation optical system stage 22 which ejects a reference beam for this 
reason moves to an opposite direction as mutually as the object light irradiation optical system 
stage 21 and each hologram recording is made to be made, Since the irradiation position to 
the cylindrical lens 108 and the hologram photosensitive materials 1 14 of the laser beam 102 
serves as the same for the left and the right direction with this 2nd example device, The two 
exposure stages 121,122 of each other are made to move in the same for, the left and the right 
direction, and it is made to perform record of a up to [ the photosensitive materials 114 of the 
hologram image corresponding to each frame image on SLM1 1 -1 ]. 

[0055]ln this 2nd example device, the two irradiation optical system stages 121,122 are fixed, 
and it is also possible to move the hologram optical system stage 123 to a longitudinal 
direction. 

[0056]As shown in drawing 3 , to the longitudinal-direction converging position of object light 
the movable slit-like spatial filter 181, If the fixed slit shape spatial filter 182 is allocated in a 
sliding direction converging position and it is made to pass object light through these filters 
181,182, the high order diffracted light can be cut and the image quality of a hologram can be 
raised. 
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[0057]Next, the 3rd example device of this invention is explained using drawing 4 . 
[0058]As for this 3rd example device, an object light irradiation optical system and a reference 
beam irradiation optical system are respectively provided with the polygon mirror 242,244, It is 
constituted by the member which carries out the 2nd example device and abbreviated function 
shown in drawing 3 in common except the lens of the beginning of the hologram optical system 
223 which receives object light and a reference beam comprising a spherical lens. 
Therefore, in the number which added 100 to the number of the numerals shown in drawing 3 
about what is common in the 2nd member and function of an example device, he is trying to 
express the numerals in drawing 4 , and the detailed explanation is omitted. 

[0059]ln this drawing 4 , (A) is a top view of a device, and (B) is a partial front view of a device. 
[0060]An object light irradiation optical system in this 3rd example device The one-way beam 
expander 241a, It is constituted by the cylindrical lens 241b and the polygon mirror 242, and 
the reference beam irradiation optical system is constituted by the one-way beam expander 
243a, the cylindrical lens 243b, and the polygon mirror 244. 

[0061 ]The beam 202a for object light divided with the beam 202b for reference beams with the 
half mirror 205 can extend a beam diameter only to one way with the one-way beam expander 
241a, It is made to converge on the polygon mirror 242 with the cylindrical lens 241b, is further 
reflected by this polygon mirror 242, and enters into the spherical lens 208 in the state where it 
emitted to the sliding direction. This beam 202a for object light is made to be refracted so that 
vertical incidence may be carried out to the tropism diffusion board 209 oh the other hand by 
the longitudinal direction while it is made into a parallel beam with the spherical lens 208 in a 
sliding direction. * ; 

[0062]Then, the object light changed in SLM21 1 by the hologram opjical system 123 of the 2nd 
example device mentioned above and the hologram optical system* 223 constituted similarly is 
irradiated on hologram sensitized material top 214. 

[0063]On the other hand, the beam 202b for reference beams can extend a beam diameter 
only one way with the one-way beam expander 243a, It is made to converge on the polygon 
mirror 244 with the cylindrical lens 243b, it is made to reflect by this polygon mirror 244, and 
enters into the spherical lens 245 of the hologram optical system 223 as a reference beam. It 
is made for a reference beam to be refracted with this spherical lens 245, and you are made to 
be refracted so that it may enter at right angles to the rear face of the hologram photosensitive 
materials 245 in a longitudinal direction. 

[0064]Thus, object light and a reference beam are irradiated by the same field (short fence 
field long and slender to a sliding direction) of the hologram photosensitive materials 214, and 
the hologram corresponding to 1 frame image displayed on this field by SLM211 is recorded; 
[0065]Mutually, as for the two polygon mirrors 242,244, the synchronization is taken by the 
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synchronous means 224 so that object light and a reference beam may be irradiated by the 
position to which the rear surface of the hologram photosensitive materials 214 always 
corresponds in a counter direction so that it may rotate at the same speed, and a phase may 
be arranged. 

[0066]A new frame image is written in SLM21 1 to predetermined timing by the synchronized- 
signal from the synchronous means 224. A synchronization pulse is inputted into the shutter 
means 203 from the synchronous means 224 to the timing which the writing of a frame image 
ends to this SLM211, Only in a next predetermined period, the shutter of the shutter means 
203 is set as an opened state, and the hologram image corresponding to the frame image on 
SLM21 1 is recorded on the hologram photosensitive materials 214 in the period when this 
shutter was made into the opened state. 

[0067]Tens - hundreds of frame images are written in SLM21 1 at one scan period of the laser 
beam 202 by the above-mentioned polygon mirror 242,244, According to this, opening and 
closing of the shutter of the shutter means 203 will be performed, and the short fence-like 
hologram image according to the number of the frame images will be recorded on the 
hologram photosensitive materials 214 of one sheet. 

[0068]ln this 3rd example, it is also possible to replace with the polygon mirror 242,244, for 
example, to use other rotation light-scanning means, such as a galvanometer mirror. 
[0069]Next, the 4th example device of this invention is explained using drawing 5 . 
[0070]ln this drawing 5 , (A) is a top view of a device, and (B) is a partial front view of a device. 
[0071]This 4th example device is scanning the laser beam from a light source by the mirror of 
the preceding paragraph of the half mirror which divides the beam for object light, and the 
beam for reference beams. 

The synchronous means which is needed in order to synchronize mutually and to, scan the 
beam for object light and the beam for reference beams like three example devices mentioned 
above becomes unnecessary. 

[0072]Namely, as shown in drawing 5 , the mirror 304 which reflects the laser beam 302 from 
the laser light source 301 moves this 4th example device in the direction of arrow A linearly, 
the system the laser beam 302 is indicated to be by a figure inner substance line when the 
mirror 304 is located in the position 304a - the system the laser beam 302 is indicated to be 
according to the two-dot chain line in a figure when you follow a way and this mirror 304 is 
made to move to the position 304b - a way will be followed. The half mirror 305 is constituted 
by the double width shape which' can cover this whole scan size according to the scan of this 
laser beam 302, When the mirror 304 is located in the position 304a, it is divided into the beam 
302a for object light, and the beam 302b for object light by the half mirror 305, and it will be 
divided into beam 302a' for object light, and beam 302b' for reference beams when the mirror 
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304 moves to the position 304b. When the mirror 304 is located between the two above- 
mentioned positions 304a and 304b, as for the beam for object light*- the beam for reference- 
beams will follow the two beams 302b and the system way between 302b' between the two 
beams 302a and 302a'. 

[0073]Thus, by scanning the laser beam 302 by the mirror 304, the beam 302a for object light 
and the beam 302b for reference beams will synchronize thoroughly, and will be scanned. 
[0074]Since these scan sizes are covered in connection with the beam 302a for these object 
light and the beam 302b for reference beams being scanned, the mirror 306,315,371 and the 
cylindrical lens 307,316 are constituted so that it may become double width in the scanning 
direction of this beam. 

[0075]The drive mechanism of various common knowledge can be used as a mechanism for 
driving the mirror 304 for the above-mentioned laser beam scan, For example, the electrode 
holder to which this mirror 304 was made to fix is allocated on a ball screw, and it may be 
made to move this a predetermined pitch every according to the input of predetermined 
synchronized signals (Vertical Synchronizing signal of NTSC, etc.) with a drive motor. 
[0076]What is necessary is just to be able to make this laser beam 302 scan linearly on the 
half mirror 305 in this example device, For example, the thing of composition of having 
replaced with the above-mentioned half mirror 304 which carries out linear movement, and 
having combined a rotation light-scanning means and ftheta lenses, such as a polygon mirror 
and a galvanometer mirror, can also be used. 

[0077]The hologram optical system 323 of this 4th example device is constituted by the 
member which carries out the 1st hologram optical system stage 23 and abbreviated function 
of an example device shown in drawing 1 in common, Therefore, in the number which added 
300 to the number of the numerals shown in drawing 1 about what is common in the 1st 
member and function of an example device, he is trying to express the numerals in drawing 5 , 
and the detailed explanation is omitted. 

[0078]According to the 4th example device constituted as mentioned above, like the 1st 
example device, A desired hologram is recordable on the hologram photosensitive materials 
314, And the two irradiation optical system stages 321,322 are not moved, ** is also good, and 
since it is not necessary to take a synchronization about these movements, it becomes 
possible to shorten hologram creation time further compared with this 1st example device. 
[0079]By the way, in four example devices mentioned above, the cylindrical lens 
13,113,213,313 is arranged between the spherical lenses 12,112,212,312 arranged on the 
hologram photosensitive materials 14,114,214,314 and its this side by each. Hereafter, an 
operation of this cylindrical lens 13,113,213,313 is explained using drawing 6 . Since each 
operation of the cylindrical lens 13,1 13,213,313 is the same in four example devices, it 
explains taking the case of the cylindrical lens 1 13 of the 2nd example device. (A) of drawing 6 
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shows the top view of a device, and (B) shows the front view of a device. 
[0080]That is, as shown in drawing 6 , object light is made into almost parallel light with the 
spherical lens 112 in a sliding direction, but supposing the cylindrical lens 113 is not inserted, 
the photosensitive materials 1 14 will glare as a parallel beam as it is. Therefore, from being 
emitted to angular orientation which is different little by little for every wavelength for the 
reason the degree of angle of diffraction changes with wavelength as a parallel beam, if white 
light is irradiated by these hologram photosensitive materials 1 14 when reproducing a 
hologram. If those who look at these hologram photosensitive materials 114 change that angle 
to see from the rear-face side of the hologram photosensitive materials 114, the phenomenon 
in which a color changes according to it will be produced. 

[0081]Then, in [ insert the cylindrical lens 113 between the spherical lens 112 and the 
hologram photosensitive materials 114 like the example mentioned above, and ] a sliding 
direction, A hologram image is recorded in the state where it is completed as the prescribed 
position behind the hologram photosensitive materials 1 14 by the object light 102a, Even if it 
irradiates these hologram photosensitive materials 114 with white light at the time of 
reproduction of a hologram image, he is trying to converge on the prescribed position behind 
these hologram photosensitive materials 114 respectively for every light of each wavelength. 
Although these converging positions will differ little by little in a sliding*direction according to 
the difference in wavelength, unless the position of eyes is changedy even if it changes the 
angle to see, the color of a hologram stereoscopic picture does not change. 
[0082]As a holographic stereogram preparation device of this invention, it is not restricted to 
the thing of the above-mentioned example, in addition change of various modes is possible. 
[0083]For example, although the hologram preparation device of the reflective type applied to 
what is called an Lippman-type hologram etc. which irradiates the field according to rear 
surface of hologram photosensitive materials with object light and a reference beam 
respectively is shown in the above-mentioned example, Of course, this invention can also 
apply object light and a reference beam to the hologram preparation device of the penetration 
type applied to what is called a rainbow hologram etc. with which the same field of hologram, 
photosensitive materials is irradiated. 

[0084]Although the above-mentioned example explains the preparation device of the hologram 
for white photoregeneration, it can also apply this invention device t8 the preparation device of 
the hologram for monochromatic light reproduction. 

[0085]lt is also possible to apply to the hologram preparation device of a color picture. 
[0086]Being able to apply also to the device which creates the hologram image which has 
azimuth difference not only in a longitudinal direction but in a sliding direction, the recording 
pattern of each thin length recorded on hologram photosensitive materials in this case 
comprises what arranged the punctiform recording pattern to the sliding direction. 
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[0087]As shown, for example in drawing 7 , the convergent lens 16lis inserted in the latter part 
of SLM, it is also possible to make it the beam for object light irradiated at right angles to !3LM 
in a longitudinal direction, and if it does in this way, a better hologram image can be obtained. 
[0088]lf the cylindrical lens or spherical lens which has positive refracting power is inserted in 
the latter part of a tropism diffusion board on the other hand, an optical beam can be used 
more effectively and it is desirable. 

[0089]Although it is considered as the shading means which makes a laser beam pass and 
intercept to predetermined timing in the above-mentioned example and the shutter means is 
used, As long as the shading means can control passage of light, and interception correctly 
according to a predetermined synchronization pulse, it may be based on what kind of 
composition, and passage of light and interception may be controlled by deflecting light. 
[0090] 

[Effect of the lnvention]As explained above, according to the holographic stereogram 
preparation device of this invention. Whenever a new picture is displayed on a spatial light 
modulation element, he is trying to move the optical irradiation position on hologram 
photosensitive materials by moving relatively the beam for object light, and the beam for 
reference beams to a hologram optical system. 

[0091]That is, the hologram image corresponding to each frame image which object light and a 
reference beam were scanned on photosensitive materials, and was displayed on the spatial 
light modulation element can be arranged in parallel and formed on hologram photosensitive 
materials. 

[0092]Since the transmission mechanism of the conventional hologram photosensitive 
materials becomes unnecessary as for this and there is no possibility that a sheet shaped 
recording material may not stop in an exact position like before, or distortion may arise, 
speeding up of the accuracy of the created hologram, the stability qfra reproduced image, and 
hologram creation time can be attained. Such an effect can raise efficiency more conjointly 
with replacing with the transfer system of an original picture film, and using a spatial light 
modulation element 

[0093]About hologram creation time, in order to record MH of one sheet, what was required 
conventionally for several hours was substantially shortened with about about ten seconds. 
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[0 0 3 7] t%t>*>, S LM1 UC^^nfcl 71/ 

SLMl lfc«ffe47U-AH«*i'»#ji$tU 

«***^r-^ 2 2 ^SVMcJM^lRllcmSe -y^fclt 

1 4±(cM?iJUT!ei5£fU 1 tt©"?;l/f-:7Vy*a* 
a 77 A (MH) OE«!b<«7tS. 
[0 0 3 8] ±E*(*3t!fa«3t^X.r-^2 1 
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[0 0 3 9] fcfc, C1£D 2 0©7nT—>* 2 1, 2 2©& 
®17-r 5^7*^^152 4 £<fc9|5|JWtffce>ft-a> 
$fc, SLMl l^©£*HR&#*>f "i^tC© 

[0 0 4 0] zzi^ i/—v%mifr<o<»i<-*m2* 

aWrt*^+y*"§S3k:ttraffl#g2 4*»50BW!^ 
;l/7**S LM 1 1 ^©fl#»&#*5<i;li'77'--72 1 , 
2 20^f)7-r5y7*t<:|i|^LTX7Jt5«J:?C*^T 
*5 9, C©7^77*T~7+y7^WTU-1fft2tf 
l»T$n§o S LM 1 1 ^&flt#«i*fe,J;tfXr-^ 
2 1, 2 2<D®iht>WT$ZtHXfi/*vfi$m£& 

m-m 4*>P)©rE0ffi^7i/7**A7ju cnu-jos'* 
y w# u— 2 wi/v v$m3 mmzo 

[0 0 4 1] ±$Lfc$ft©^II£02©7n-^+- 
MCjjVfo £f> SLMl l£7U-AHttr-**A 

7jl (s i) % M^wz^&zwwzzmvx 

m©W£l&£C©^y7^i;3 (S2) „ 
Xt-: 72 1, 2 zmfeVyi-rcmmLibz (S 

3) o COft, fagSt^#7U-AjB{t!©£5tfat£S 

(tag) jWf&bftfc*^fr*WKL (S4) , ff*t» 
tiT^ftt^WK^nntf, ±ias i~s3o»ft*« 

[0 0 4 2] co«J:5C, •**iffllc*V^T'4, f$T£© 
7^77*TU-1fft*l»K ffiil-£U&S'7+>y7? 

a3*»ttTv^5©i», *P7*5A^ft*mi 4±(cm 
[0043] %.K®3*m^x*%m<D%2mmMm 

[ 0 0 4 4 ] C ©Sfl 2 Jtif! 1 ©gfflffl 

*v»T^«n«^osp?K i o o*ta*fc8#fc«k-3 

[0 0 4 5] C©H3ti3^T (A) ttSB©¥ 
ffi0T'a&D> (B) tt8B©HKEiiiBTfc$. 

[0 0 4 6] f afc^, latfesi ©^ffiflajSHtfe 

V>T«, -7 'J 7 F U *;l/l/7X8. * P 7*5 AiSJttffi 
1 4'\©l^-9 ! ^2©Bg|tfit^ > JH»KJtL.iEto5riRl 

tltc M H ft h ©* P 7*5 ASS#A*7t©»tt 
Lfc^t*:oTttV\. fluffs LM 1 ^©ef^M 

©I^3&*i^t%5o ^ 

[00 4 7] *CT», Cl©^2©^fig0IJSBtfeV>T« 
SLMl 1 1 £S£iSU7Xl 1 2©fS(C2tt©';ix-U- 
7X131, 1 3 2£J?XU C©2tt©'Jl/-l/7X 
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13 1,1 3 2K<fcOB&©£££BfiEite£^ $"J 
yFU^n^Xi 0 8fc*o75ix«tttmi l 4*\ 
©l — ifJti 0 20MWffiKWMicttt&&n-#A 

[oo4 8] nnmr^\ mwwmfttmxT-i? 
1 2 1 tmmmm*T-i?\2 21**075 a 

Jt^RXr-f 1 2 3K»LTHV^KH-*lftli:»IW 

s 0 tabs, ±K«io*jt«aiiK*^Tttu-'tf 

ft 2 ©->'J y F 'J *itf*n^5^«Jtt*t 10 

Xt— 72 2l«SWiXT-;2 1 fcSVC 

tv»* ^£0^2 (omsmmva u-*r% 102© 
*s 'J y F u u 7 X 1 0 8 fe * cf *ti 75 Afgfttm 

1 1 4s\<Dm%GLWtf&fc®-y5fat%Z><DX\ 2-D<D 
miZf-i? 12 1, 12 2*5Vfcfc&E-£6lfc:8 
ifi-&LJ6T, SLM1 1 l±0#7l/-AB«KWJSt 
5 * a 75 ABftQSft ttft 1 1 4 I'SOESfcfrft 0 20 

* p 75 hmmft-mim set ^ bjie t * 

So 

[0 0 4 9 ] ftKH 3 £fflVT#?gB,J!<D!g 2 O^fiKm 

[ 0 0 5 0 ] C <D% 2 ©HSKWiliS L fc jg 1 O^SSflJ 
©fc©t«&*^£?S8W#£<> *©fc*Sl© 

fc^T^ftSfSHI©^;: 1 0 0*iO*.fcft*EJ:o 
3 fcfett*ft5*£b"t<fc 5 tC LT VS. 

[00 5 1] ftfc, C©H3fcfeVT (A) &S*©¥ 30 
®0T*&>)> (B) ttaiO-afiEiSH'T'fc*. 

[0 0 5 2] JJSLfeS l.O^iWSlCfe 

^Ttt, *7 U 7 F U iJ)l]y>X 8 1 *p 75 mffim 

1 4'\©U~ tf^2©mS*(i«3&\ JKUKWUfefeSft 

Lfcfl&fcftoTLSV, #J*ffSLMl l^tfr**! 
©I^tf&gfcfcSo 

[0053] %Z-X\ C©a2O*SS0!l81UCftVT(4 40 
SLM1 1 li:$ffiU7Xl 1 20Hte2tt©UU-l/ 
7X131, 1 3 2£»AU C©2tt©yi/-Ix7X 
13 1.1 3 2fc*9B«©fe&*ffflE*KS^ *7'J 
7F'J#;H'7Xl 0%tftu9ykfflm® \ l 4^ 
©I/— 09161 0 2©!B«ffil*Jlfl*K*fLiEePI|-*iai 
fcU f#£tt/cMHfr£©*P75A»£®A%©»<* 

[0 0 5 4] CWCff»V\ ^ftl*tft^Xr~7 
1 2 1 fc#fS3fc^ft¥RXr--S> 1 2 2«*p75A 
%mk*T—. 71 2 3fcflLTSVEra-£fafc&®lt 50 
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ft 2 ©7 U 7 F 'J U7X 8 fcj: tf *n 75 LmM 

Xr-^2 2ttft»3H»ftJtt«R^f—^2 1 fcEVfc 

TVStf, «10g20||jfi«8Bl»ttU— IfJtl 0 2© 
-7 U 7 F U #;l/U7X l 0 8 fe<k tf * p 75 A!ift*m 

1 1 A^<»mWt\&Uftl£&m-l5fatKZ><DX\ 2~D<D 
MXf->"l 2 1,12 2*SVfc&&ra-#l«lfc£ 
WtftLisbT, SLM1 1 l±©£7l/-AH*fc*ff&* 
S*P 75 AB§!©!ift*ffll 1 4±'\<DSE»*ffft5 

[0 0 5 5]ftfc\ C©82©£S«!l81fcfeVT, 2 
OOl^^T-y 12 1, 12 2%H£LTfe 
#, *P75Aft^&Xr-~7l 2 3*££#fiK:?ft 

[0 0 5 6] $fc,.H3E^t«J:5K:, %ttft©fe&£ 
fiiMftlKWite'J ? F«2IH7-r l 8 l 1 
TSlRliRJKffilCHJl^y h«aB7^;W l 8 2£ 
ERU «ltl5©7-f/Uiji 1 8 1 , 18 2£fflLTtJ{* 

t*p752>©Bl£lfi]±2€5<:i:tfT-# So 
[0 0 5 7] H4%fflV^T*58IH©»3©l|jfiffiI 
StlfcOVTBMIitSo ■ 

[0 0 5 8] C©»3©^«fifl8»4, 1M*tt!H»ft¥ 
gfeWIIW^I^^ # 'J 3" V 55-24 
2,2 4 4*«A, tti*^fe t fct>*#^%^tS*P7 
7L%mk2 2 3©g«J©^yX*Wffil/^XT'«fiR$ 

nrvs c fcfiWttH 3 c^rs 2 ©uss^sa 

2 <o^mmvm t m&timt s t © t o^tu 

H3E*v^T^5ns^#©»^K: 1 0 o*An*feft? 

©BU*«Httt«LTV3o 
[0 0 5 9] **3;: C©^4tfe^T (A) tigB© 5 ? 
iSBn?*0 (B) tiSB©-S|5iEffi0T*feSo 

[0060] c©ffi3©^jt0i£iifcfevm 

SSI4^^-^|nie-AX^X/1y72 4 1 a, J/U 
yFU*;l/UyX2 4 1 bfe^D*^Udf>' = 5-2 4 2 

lf-Ax^X/^72 4 3 a, v"J V FU *;UP>X2 
4 3 bfe*tf#U J>59-2 4 4{C<fc»)i!j££ttTV 

So 

[006 1] A-755-2 0 5l<:«kt)# ( l^ffl^-A 

202b tftmzftrMymv-L 202a i4-#iai 

(f-Ax^X/^72 4 1 aK:J:0-#iSit©*e-i» 
a*«tf5n> '> , JyFU*;H'yX2 4 i-btJ:0* 
U=r>55-2 4 2±fciRft*L»6tU 25KC©* 
U=fy55-2 4 2KJ:»)EI*ln, ITffitllL 



: 



(9) 

15 

—L2 0 2 a imm UyX 2 0 8 E i. K> ±T£fiE W 

o 9 \tmxm % * o cffl»T -a- U6 e>ns 0 

[0 0 6 2] C©&, J^LfcSS2©£«0!ISB©*n 
1 2 3 fcn«te||j»;Stlfc*D?52»«* 
£2 2 3tCcfcO, S LM2 1 1 Efc^Tg&Sn/ctott 
%\itsXifvhWitZ l 4±EHBM£ftS„ 

[0 0 6 3] $WtftV-LZ 0 2 btt-#lSie 
-i.X^X/^^2 4 3 aC<fct)-7j|SlO»lf-AS% 10 
«tfen, S/U>KU*/UU>X2 4 3 bEiOsKU df 
>37-2 4 4±ElR3itf L&Sft, £©#>; rf:/37 
-2 4 4fc*D£»£Lft6ftT*P?7.Mfc99fc2 2 
3©^fflUyX2 4 5EMULTAWt5o £©$ 
ffil/yX2 4 5CJ;?)#MiH»r-B:L4&5ti, £££ 
l^K43^T*a^7AaR)te»fi2 4 5©«ffiESiSEA 

[0 0 6 4] c©J;$ELT*a?5ASBtetf82 l 4 
©WHBtt (±T£ftEfflft<,«Si$) E%ftftt# 
KW&WRWStU COHWKSLM2 1 iE£*snfc 20 

[00 6 5] £fc, 2-D<D$VJyz.y-Z4 2, 24 
4«, Si>E5^flER-igfi?lalt?rSJ:dE, *» 
0«rf**i:#!(|JIW«K*ny5A«ftttfi2 1 4©« 

EH38M2 2 4KJ:DPMWI<i:&ftT^*. 
[0 0 6 6] S5E, M&&2 2**ZQWM&K. 
<fet)m^<D^5^-eS LM2 1 lEfrfc47l/-A 
HttWBti&SnSJ^EftoT^So C©SL 
M2 1 lE7U-2»BB©»*i&#*Wr***'l'3>' 30 
9Hfflffr®2 2 4A^ra»i/^*^>+y *^S2 0 
3 EArtStU c©»©ffi£©ffllB©*E:te^T$'ir y 

##!82 o 30^+ » *jW»r«ek£s*u c©'>+ 

7 *ff8BttffiJ: SnfcfflliBE S L M 2 1 1 ±©7 
H»t»fc* 5*n LMWfi* o 7* 5 Aigfttffi 2 

1 4±EE»sns. 

[0 0 6 7] ±t3#U:J>'55-2 4 2, 2 4 4EJ;* 
lx— mz 0 2 O-jtSfflBE S L M 2 1 1 Ett«*tf 

e/ + 7 2 0 3 ©* + 7 *©BB!tf frfcton* -tt 40 
©*P^77A!gft*ffl2 1 4±E*©7l/-AHB©» 

Eft t /-cjs*«o* a y 5 AHfctfiansns C 1 1 & 

[0 0 6 8] ftfc, £©g?3©^S&0IJE*5^T, #U:f 
^37-2 4 2, 2 4 4EfUT, fU«*WV)(- 

[0 0 6 9] #E, H5*ffl^T*»M©S4«0*aSW 
SBEWCBfflW*. 

[0070] ftfc, e©05Efct>T (A) «8B©¥ 50 
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BHTfcO (B) «g«©-gi$IEffl0-e&£o 

[0071] <:©£4©%iffl&B& Muffle- a 
fc#!$ftffle-A£#iiJ?S/>-735-©MI&©37 

A^fiv^EwiffiUT^stsfefeEigggkttsRffl^a 

f4*gfc&3 0 

[007 2] t^to^, C©£4©£ffi0!l&B(4B5E 
**,fc5E, l>— If ^ 3 0 lfr5©U~<ftt3 0 2* 

EW**57-3 0 4tffcWA#|RjEtfMWE8ftt5 
«k5Efc?Tfc»), 37-3 0 4*^13 0 4 aEffiB 

1*, £©3-7-3 0 4tfftB3 0 4 b£T*#fH±Li6 

wcitiiW' *f)t3 o zitmzmmxmni 

m*mtSC£\C%;S 0 c©l/— tfft3 0 2©j£*EJS 
C, /n-737-3 0 5tt<:©j6SSWg£ft£#> < 5-T? 
f«j£fi««E«ISSnr*0, 57-3 0 4tfffiB3 
0 4 a EffiH* 5 # fit /n-7 3 5- 3 0 5 T'ilftftffl 
If- A 3 0 2 a ttlft^ffle-i,3 0 2 bE#S \Ztl, 
37-3 0 4 3W4B3 0 4bST8*Lfefcttt*{*3t 
ffl£-A3 0 2 a' tmmV--LZ 0 2 b' E#»J 
£nSC££&£ 0 ftfc, 57-3O4ff±E2O0ffi 
1304a, 304 b©BEftB?5 ittt, 
tr-A{i2O©e-i,3 0 2 a.' 30 2 a' ©BE, # 
B3fcffle-A(42O©e-A3 0 2 b, 3 02 b' ©B 

©&£§£!&;: £E&5 0 

[007 3] C©<£5Es 37-3 0 4E<feoTl^— «f 
3t3 0 2*l'3i*$nSCtE«fct)» ft^ffllf-A3 0 
2 afe«kt;#^ffllf r i>3 0 2 b^^EBWtTjt 

[0 0 7 4] Sfc, cn?)%lft7tffle'-A3 0 2 afecJ; 
tfOB3tfflt-A 3 0 2 btfj£S£n5©E#&K d 
n5jtSEB«**/<-tifc*E, 37-306, 3 1 
5, 3 7 1 fe«ttfJ"jyKU*;H/^X3 0 7, 3 1 6 

a c © e- A©^s?3 ftEiHRfc J; a Effi^^nr 

[0 0 7 5] ft*, ±IBU— tf)t^ffl©37-3 0 4 
mtf«:©37-3 0 4*H^L 

»*-^Ej:»)mj6©raffifli# (NTsc©iitipiWM 

m) ©X*E«lST»f«lfyf-fo|)5»«**J:5fc 

[0 0 7 6] ifc,;*II^JSBE*5^Tt4, il©b- 
V3t3 0 2*^-7 37-3 0 5±TB«WE^SS-& 

37-3 0 4E^T*'J=fy37-^WV^-^' 

1ft£©t>©£ffl^5<:i:iT*# So 
[00 7 7] c©»4©*«iW8fi©*oy5A 
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3 2 3 \m 1 1 ®Xttfflgll0*a?? 

3 0 O^nxfcS^.fcoTH 5»cfcnt5^ 

So 

[0 0 7 8] ±Jlb/cd;^{C«^n/c^40^1^g 

mm 1 4±icmio*P?7A£iegi'f sc^tfT- io 

trf)^ 2O0,l^^Xr-i/"3 2 1, 3 2 2 

mtimmzz % mm s c t mm t % s 0 
[0079] tax, mLrc4-D<Dmmmia$ 

^Xte, ^?ftt>*U?ymmft\ 4, 114, 2 
14, 3 1 4 t^O^fijtCSS^n/c^ffiUyXl 2, 1 

12, 212, 3 1 ztvtmzi/vyvvijbvyxx 

3, 113, 2 13, 3 1 3^BE^nTV^ 0 H 
<Di/VyYVJl)\<l-yX\ 3, 113, 2 13, 313 20 

BtCfc^T^'JyFU^H^Xl 3. 113, 2 1 
3,3 1 3<Dm&^-fftm®T>&%frt>s %2<DM 

mmm<o^)y^)i3)\^yyX\ i zm\zt~oTM 
mt%o me<o (a) ttg»o.¥S0> (b) a 

[0080] meic*t&o\c v»»mm 
muyxi 1 2K<koT±T£fomTOti£n3 

TSt, fWftfcLTSgftlffll 1 4\cmM2 30 
VvLffltffl&X l 4(cefe^W$n§t!Sfi{Cc}; 

y5A*ift*ffil l 4CD«ffiffli]fr5>C<D*n75A&ft 

[008 1] *CT\ laLfc^SSMOck^lC^ffiL/y 

xi 1 2t*u>f7mmm 1 4<Dr^ouyKu 

*;H/>Xl 1 3£$AU ±T£ft{cfc^T> *p7 40 
7i>!§ft*m 1 1 4 <D&£©ffi£feBK$iftft 10 2a 

wmtz d; a *«^T'*o mmtmt s * ? 

{CUT, *P^7AH#©ff£^lefc^TC©*py'7 

^sewm 1 4cefe^^»tTfe^isso7tS{c 
c©*p?^.wgft*ffli 1 4<Dmmfemic&* 

[0 0 8 2] fflW«D^77^ 7,^XtW^7A 50 
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mmmt bxitmmmm^m^nf, 
[0083] m*.& ikmmmas^Tit, mw%t 

5, l/>t)i*S'J yXvy^P^A^KfSffl^ftSK&f 

si * y 70* u Vymmmmm* z 

co o 8 4] $ fc,- ±.mmmi&mnm<D*u>f 
yhm^micD^xmrntx^mmmmm 

[0 0 8 5] S5>£> *5-MW!>*n75*fM{Bl 
[0 0 8 6] fefe*lSl©*ft5"f±T*lfllKfe 

ffisos 5 * p ABfcfcms* s £■£ tsffl x 

t , C ©i§£fc lift p ^ i*«)tt#S± £ E£? tlfcS 

[0 0 8 7] 0i*tfB7£**J:5K:SLM0& 
j&toMl^Xl 6 lfcJfAl/C, fettftffltr-Atffe 
fe^lpjKfcVT S L MCSlSCfiffiWStlS * 5 KTS C 

[0 0 8 8] SfL -^lRlttffii(«<Dfig(ClE(Dl«f^ 

[0 0 8 9] £e>tc, ±K^»fiHjefct^Ttt»f€0^-r 

> WatJS & Tft<Diia* l»r^iE6l(C 3 > h p-;l/T* 
fStOTfen^HcDckd «fe 5 1 oi»* o T 

[0090] 

77^7^XrU^-^A^gllCj;n^ *P^v 
[00 9 1] tftto^, 

p fy mmnncmi ixmtzcttfxzzo 
[0092] cn[cj:o, wk<D*v?ymmin<D 
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t5%nmwx\ mtnrc^u^LomM, 1,101,201,301 v-*?fm 

®{icD$m *vyymmm&mt*mz.t 2, 102, 202, 302 

tfTt So C©<fc3ftj&$tt» JlB7i';l/L,(Dg3M>'X 2a. 102a, 2 0 2 a, 30 2 a, 3 0 2 a' 

J: 9&a&*±tf*<: 2b, 102b, 2 0 2 b, 30 2 b. 3 02 b' 
[0 0 9 3] *a^^fiSt^(cov>m - 

tK©MH*Bgt5fe«>ttie*ai^MSLT^fet€)*« 3, 1 0 3, 2 0 3, 3 0'3 '>+<y*#l8 

t*08Sfc*«fcfilllSftfc. • 5, 1 0 5, 2 0 5, 3 0 5 /n-755- 
[0ffi<Dffi#%^] 10 7, 8, 1 3. 1 6. 1 0 7. 1 0 8. 1 1 3. 1 1 

CHI] #aW©Sl®^Mflfcffi«*n^77-fy* 6, 2 13, 24 1b, 2 4 3 b. 307. 30 8. 3 

7>TU*77i*<wmzm¥m® (a) tszism 13, 3 1 6 v/d^fu^/h^x 

0(B) 9, 1 0 9, 2 09, 309 -fify&WWR 

[H2] »10lSi«EfctJS-a51«ff«)?li*^t7 10. 110, 16 1. 2 10, 3 10 

P-^+-h 11. 111. 2 11. 3 11 SlfflftgH*? (S 

[03] *5»^2^»llCi5*Dy77^7^ LM) 

^TUty7^MSS**t¥BI0. (A) fcJtflE® 1 2. 1 1 2. 2 0 8, 2 1 2, 2 4 5, 3 1 2 $ 

0 (B) Bi^yX 

[04] *5^0»30£^fcflte#D?77*y* 14, 114, 2 14, 314 Jfcn^AjSjfctffc 

*fis*>f7ummz7jkt¥wm (a) fecto'iE® 20 21, 121, 321 w*ftRWft***r-$> 

0(B) 2 2. 1 2 2. 3 2 2 #Ki»mXf-^ 

[05] *»KO»40^jSWK:ffiS*P^57-f 77 2 3.1 2 3.3 2 3 *D^7i^Xf-^ 

7rU*7*7LfMgH^Ts1-¥ffi0 (A) fc<fctfIEffi 2 4.1 2 4,2 2 4 mffi^S 

0(B) 131, 132. 231, 2 32 UU-l/^X 

[06] H3K^t«liO-»<Dffffl%KWt*fc»0 2 2 3 *OT*7A)tf^ 



¥®0 (A) *5<fctfIEi80 (B) 

[07] mtm&w<D--mM.to%ni? s mB 

[08] ft«ftfR«$tfl«B 



2 4 2, 2 4 4 •#Uif>'55- 

3 0 4 (l/-ifftjfeSffl) 55- 
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[06] 



113 
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113 



(12) , #Hfl¥7-4 96 4 8 
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S2* 
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[05] 




